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October 29, 1943.

Profeasor J. ronfenbrenner
Department of Bacteriology
Fashington University

2%, Louls, Miassouri,

Dear Yacquos:

Some tim» o I read, ~ith great attention and interest,
the two papers in the May J. Immunol. by your group and put them
agide for further ctudy., 2n enforced dey in bed gave me the
opportunity vestsrday, an? goade’ by vour chellenge begnning at
the bottom of p.283, I made 2 fe caleulations, =ith tha following
results ‘

First, Y12t ms say that the "eontrary Pinddng...rith
anti-ﬁa“ is not an isolated resuit, as you infer: i+ was squally
definitely shown with Kalat (J, 7 Mad., 1937, 66, 229, - 23p. Table V)
in the horse gerum albumin~rabbit anti-fi"A svas tfﬂ, ari at th- 8,47,
mesting in 1940 (J.Buct. 39,37) Moyer an’ I told of the prosencs of
10% or more Munivalent" antidody in othsr systumi. Nov, to add to
this, we have your own dste, which clesrly show the intomogensity of rabblt
antiphage, unleass T, too, have en*irely ~izinterpreted them, as T belleve
you havs,

Taking as a basia the antibody content of untiserum 29 as
0¢6 mge A N por ml. (Table 2 an. pe271 of Puper 1) and the statoment
on p. 288 thuat about 40% A had been romoved from 294, let ua get to work
on the pertinent portion of Table 2 on p. €51

Q012 5
Ser % AN Ser 4 XA N
P ahads absde P ghade abad,
0
1 (320) ' (ea,10?) (en.l) Loo% 25t 1.5
2 160 2 1.5 200% 37t Ze3
3. 80 L9 3.7 100% 57t 3.5

ete.'with ths resultas naturally approaching =ach other as one nsars 100%,

4; Fatio at which A content = that in corresponding tube of 29,
By rough extrepolations
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At equal A content, the only point at which comparisons
are permlssiblc, it seams quite clear that whol: anti-phage has “seem
very different combining ratlios from anti-P vith the “eream" skimmed off.
You w11l note, too, that thils comparison 1s made in the region of A
sxcess, where we also made ourz. Comparisons et the 50% P neutralisation
and are not competent to decide this point, as you seen to think (Fig. 1,
otes), for in the antigen-axcess raglon ./antigen ratios ar: much lower, and
even with quantitative I estimstions in error by only a ver; few ¥ it is
difficult to decide betwesn, let us 2ay, 3.3 and 3.,0. Anothsr very clear
demonstration of the inhomogeneity of A (which you use t: show just the
opposite) is also given in your Table 4. Hare, I take it, if you use
Fig. 1, «2thouzh this has to be dug out of the text and is not stated
a8 ordinate, " oxpected neutrﬂ' and "gbsd. neutrp." refer to P, not A.
If this is correct, these twc ‘tolumns ars crucial, for as a rule the
observed vilues are notably highsr than the caleulated, us I could have
predicted from our work., As you see, the lower-ratio A combines with
more P per w than does "whole® 4,

agedn, it seems to me the values of k in "abl: 3 of Paper 1
also clearly show the difference between whole and partly absorbed
29 for if k 1z 4 function of the 4 contegt, ag you say, and doubles in
the case of Serun 1 when Py goen from 10~ tc 107 the two k's for <9 and
294 should be about equal. However, they are nearly as 23 1}

Teking up another point, the gize of P, wiich may apparsntly
vary from the intrigulng forms shown in the eletrun mieroscops iown to
50,000 or so, why need ome stop zt 27 lytic units? Stokinger and I showed

X Modey 32 6 779 that in the ragion of A cxcess with thyroglobue
1in of M.W.'?S0,0JO/Y was casily posslble. is apparently a disc
(Svedberg said " céﬁa"), o that it requires®little imaginstion to
stick 4Cd on to it, especially end on. E’?alao dissoclatss on dluticn.
If P 1s pot spherical und is 'way up in t¥e millions, why not 463042
That is only 100 times ??}.w , and wouldanly make P = 100 x 106.

Howsver, 1 um not very much at home with "phuge and found
myself unable to be as sur: zbou® P as about A. However, sinece you
wers also very sure about A, I'm still a 1l4ttls worrded about scme of
these calculations regarding P &3 well. You see, as I -rote to
Herghey, I never could subscribe tc thut third precipitin reaction
paper, and what you've done in this one in followin: out the idez of
antibody homogeneity makes it still more apperent that the evidence lies
all the other way. '

However, 14's possible that my arithmetic is bad, so I'1l
be much interested in your come-back. More power to you if you can
drive it home! And bscauss I don't agree with you on A, don't think
that I'm not f1lled with zdmiration at the beautiful new techniocal
methods you've introduced and the acourucy and reproducibility with
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which you now can handle 'phagel
Tith cordial greetings to you &1,

HMncerely

Michael Holda=lbsrger
KHshd

PeSe By former student and collaborator, Manfred May.r, makes
the following sdditionul obgervations:

The necessity for the paralleliam of the curves in Pige. 1 if
the sers differ only in - content should vo proved, uet stited, since
the exact function counscling & wiuu neutraiication is not snown. lor
exumple, equations such as we use indicsts the 4 content of 2 different

sara to vary as the gouageg of thc P concentrationsegiving simiiur
% neutvaifzation.

K. He



